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a  b  s  t  r  a  c  t
Little  cherry  virus  2 (LChV2)  (genus  Ampelovirus)  is  the  primary  causal  agent  of little  cherry  disease  (LCD)
in  sweet  cherry  (Prunus  avium)  in  North  America  and other  parts  of the  world.  This  mealybug-transmitted
virus  does  not  induce  signiﬁcant  foliar  symptoms  in most  sweet  cherry  cultivars,  but  does  cause  virus-
infected  trees  to yield  unevenly  ripened  small  fruits  with  poor  ﬂavor.  Most  fruits  from  infected  trees
are  unmarketable.  In the  present  study,  an isothermal  reverse  transcription-recombinase  polymeraseeywords:
ecombinase polymerase ampliﬁcation
ittle cherry virus 2
weet cherry
runus avium
ittle cherry disease
ampliﬁcation  (RT-RPA)  technique  was  developed  using  LChV2  coat  protein  speciﬁc  primers  and  probe.
Detection  of  terminally  labeled  amplicons  was  achieved  with  a  high  afﬁnity  lateral  ﬂow  strip.  The  RT-RPA
is  conﬁrmed  to  be  simple,  fast, and  speciﬁc.  In comparison,  although  it retains  the  sensitivity  of  RT-PCR,
it  is a  more  cost-effective  procedure.  RT-RPA  will  be a  very  useful  tool  for  detecting  LChV2  from  crude
extracts  in any  growth  stage  of sweet  cherry  from  ﬁeld  samples.
©  2014  The  Authors.  Published  by  Elsevier  B.V. This  is  an  open  access  article  under  the  CC  BY-NC-ND
sothermal detection
. Introduction
Little cherry virus (LChV2; genus Ampelovirus, family Clos-
eroviridae) is one of the primary causal agents of little cherry
isease (LCD) in sweet cherry in North America (Eastwell and
ernardy, 2001) and other cherry production areas of the world
Jelkmann and Eastwell, 2011). Washington State contains the
argest acreage of producing sweet cherry trees in the U.S.A. pro-
ucing a crop valued at $491 M annually, and representing 62%
f total U.S.A. production of sweet cherries (USDA-NASS, 2013).
educed fruit size resulting from LCD causes the fruit to be used
or processing rather than fresh market, if it is utilized at all; sweet
herries for processing return only 36% of the price per ton relative
o fresh market cherries. In British Columbia, Canada in a region
hat borders Washington State, LCD resulted in a 90% loss of mar-
etable sweet cherry production between 1947 and 1979 (BCMAFF,
007).
At least two distinct species of mealybugs are vectors of LChV2,amely apple mealybug [Phenacoccus aceris] (Raine et al., 1986) and
rape mealybug [Pseudococcus maritimus]  (Mekuria et al., 2013).
pple mealybug was considered a rare pest in Washington until
∗ Corresponding author. Tel.: +1 509 786 9385.
E-mail address: keastwell@wsu.edu (K.C. Eastwell).
1 Current address: Agri-Analysis LLC, 930 Riverside PKWY, Suite No. 30 West
acramento, CA 95605, USA.
ttp://dx.doi.org/10.1016/j.jviromet.2014.04.015
166-0934/© 2014 The Authors. Published by Elsevier B.V. This is an open access article unlicense (http://creativecommons.org/licenses/by-nc-nd/3.0/).
recently, and grape mealybug is an emerging insect pest of the
cherry industry in the region (personal communication). In recent
years, the reported incidence of LChV2 in sweet cherry orchards is
increasing concomitant with the increase in grape mealybug popu-
lations in the Paciﬁc Northwest (Mekuria et al., 2013).
Since 2010, the complete removal of several sweet cherry
orchards in Washington State has occurred due to poor economic
performance of trees affected by LCD. It is estimated that more
than 200 acres of trees have been removed (personal communi-
cation).  The principal viral agent associated with this destruction
was identiﬁed as LChV2 (Mekuria et al., 2013). Infection of trees
is manifested by the appearance of fruit symptoms (Fig. 1). Since
LCD is not reliably associated with foliar symptoms on most pop-
ular sweet cherry cultivars growing in Washington State, cherry
growers have difﬁculty verifying that poor fruit development is
associated speciﬁcally with LCD.
Several laboratory methods are available for the detection
of LChV2 including Northern blot analysis, enzyme-linked
immunosorbent assay (ELISA) and reverse transcription-
polymerase chain react (RT-PCR) (Eastwell et al., 1996; Eastwell
and Bernardy, 2001; Theilmann et al., 2002). Currently, the most
commonly used detection method is RT-PCR (Vitushkina et al.,
1997). Viral RNA can be reliably detected in nucleic acids recovered
from plant tissues, but contaminants from plant extracts frequently
inhibit PCR (Korschineck et al., 1991; Demeke and Adams, 1992;
Henson and French, 1993; Staub et al., 1995; Nassuth et al., 2000;
Jones and McGavin, 2002; Tairo et al., 2006; Li et al., 2008). Current
der the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/3.0/).
T.A. Mekuria et al. / Journal of Virologi
Fig. 1. Little cherry virus 2 (LChV2) affects development of sweet cherry fruit.
Infection by LChV2 causes fruit to remain small, misshapen and with poor color
development. This is demonstrated on two  sweet cherry cultivar. (A) P. avium ‘Lam-
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determined for 20 LChV2 positive samples. Sequences were deter-ert’; (B) P. avium ‘Royal Ann’. In both cases, fruit from LChV2-infected trees are
hown on the left, and fruit from non-infected trees on the right.
T-PCR methods require careful preparation of target nucleic
cids from the sample, especially from fruit trees, and in our
aboratory, RNA isolation represents approximately one-half the
ost of analysis. Consequently, the cost for routine testing with this
ethod is prohibitive. Sample preparation and subsequent RT-PCR
s technically challenging and depends on considerable specialized
quipment and personnel, thus limiting access to this technology.
The removal of mature fruit-bearing trees represents a signiﬁ-
ant capital loss to the producer. Thus, conﬁdence in the underlying
ause of poor fruit development is important before action can be
aken. In view of the seriousness of the disease and the potential
hreat of disease dispersal, we sought to develop a new diagnostic
echnology that reduces the cost substantially and could be imple-
ented in ﬁeld ofﬁces for more rapid response to disease questions.
his study explored the potential of a reverse transcription-
ecombinase polymerase ampliﬁcation (RT-RPA) assay (Euler et al.,
012) as a tool to fulﬁll these desired criteria.cal Methods 205 (2014) 24–30 25
2. Material and methods
2.1. Sources of plant samples and mealybugs
All sweet cherry samples and virus isolates used in this study
were collected from the main production areas of Washington State
in 2010 through 2013. The majority of samples were from trees
showing LCD symptoms and were tested by RT-PCR for the pres-
ence of LChV2 using diagnostic primers LC26L and LC26R (Eastwell
and Bernardy, 2001). For assay development and dilution series
comparisons, RT-PCR and RT-RPA was  performed on extracts from
leaves samples collected from May  to August and stored at 4 ◦C for
less than 5 days after collection before extraction. For assay vali-
dation, budwood samples were divided and RT-PCR was  performed
on extracts prepared from freshly collected budwood whereas RT-
RPA was  performed on extracts performed on budwood that had
been stored for up to 3 months before extraction.
Egg masses of apple mealybug were collected from an apple
orchard at the Washington State University Tree Fruit Research
and Extension Center (TFREC), Wenatchee, WA.  The egg masses
were transferred to sweet cherry trees negative for LChV2 and
the emerging insects maintained on sweet cherry trees that tested
negative for LChV2 at the Clean Plant Center Northwest, Washing-
ton State University, Irrigated Agriculture Research and Extension
Center (IAREC), Prosser, WA.
2.2. Sample preparation
2.2.1. Pure RNA extraction
Total RNA from cherry tissue was isolated using a commer-
cial kit (RNeasy Plant Mini-kit; Qiagen, Valencia, CA) according
to manufacturer’s instructions with minor modiﬁcations. Sam-
ple (0.5 g budwood or leaf tissue) was  ground in a grinding bag
(sample bags, mesh; Agdia Inc., Elkhart, IN) containing 3 ml  RLT
buffer (Qiagen) amended to contain 3% 2-mercaptoethanol, 2.5%
polyvinylpyrrilidone (PVP-40), 0.1% sodium metabisulﬁte, 0.56%
N-lauroylsarcosine sodium salt (Sigma-Aldrich, St. Louis, MO)  and
0.2% Antifoam A (Sigma-Aldrich). The lysate was  transferred to
a 2 ml  tube for incubation at 5 ◦C for 10 min  then centrifuged
at 14,000 × g for 5 min. Total RNA was  isolated from 600 l of
supernate with the commercial RNA isolation kit as per the rec-
ommendations of the manufacturer. The purity and yield of RNA
extracts were checked by measuring U.V. absorbance (Genesys 10S
UV–vis spectrophotometer; Thermo Fisher Scientiﬁc Inc., Waltham,
MA). Puriﬁed RNA was  stored at -80 ◦C until used. The quality of
RNA extracts as substrate for RT-PCR was  veriﬁed by ampliﬁcation
of an internal control sequence (nad5 primers; Menzel et al., 2002).
2.2.2. Crude sample extraction
Approximately 300·mg  of fresh cherry sample (dormant bud-
wood or leaf tissue) were homogenized in a mesh bag with 3 ml 1×
General Extraction Buffer 3 (GEB3; Agdia) containing 2% Tween-20.
Aliquots of crude extracts were either tested immediately or stored
at -20 ◦C until used.
2.3. Sequence analysis of the coat protein gene
The complete coat protein coding sequences ampliﬁed with
primers LC2.13007F and LC2.14545R (Mekuria et al., 2013) weremined after cloning into pCR2.1-TOPO TA vector (Invitrogen,
Carlsbad, CA) and three clones were sequenced from each cloning
reaction to determine the consensus sequence.
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Pig. 2. Primer and probe position within the coat protein of Little cherry virus 2 (LChV
rom  GenBank [Accessions AF531505, AF416335 and EU153101] and Washington iso
f  probe used in this study. Numbers above sequence alignments (13403–13720) a
.4. Designing RT-RPA primers and probes
All coat protein sequences generated in this study plus
hree LChV2 CP sequences from GenBank (accessions EU153101,
F416335 and AF531505) were aligned (Fig. 2). Primer and probe
election followed the manufacturer’s recommendations (TwistDx
imited; Babraham, Cambridge CB22 3AT). A suitable candidate tar-
et region was identiﬁed between nucleotide (nt) position 376 and
71 of the aligned coat protein gene sequences, a region that cor-
esponds to position 13,410 and 13,705 of accession AF531505.
n total, 25 forward and reverse primer combinations (Table 1)
ere screened in order to select a preferred primer pair with plas-
id  carrying LChV2 CP sequence as template. Reaction mixes and
ubsequent steps strictly followed manufacturer’s recommenda-
ions for end-point detection (TwistDx basic; TwistDx) to identify
hose primers yielding greater amounts of ampolicon. Invariably,
ll primer combinations generated expected amplicons ranging in
ize from 134 to295 bases (data not shown). Primer pair quality was
able 1
rimers and probe used in this study.
Name Sequence 
376F TCTAGYAGAGATACGCGAAGAACRCCTTACGG-3′
382F  AGAGATACGCGAAGAACRCCTTACGGAAC-3′
402F  TTACGGAACYAATGCGGTACTAGACATAGACAC-3′
423F  AGACATAGACACTTTRTTTTCTTCAGATCC-3′
448F  ATCCTAACACAAACGTTTTTGTGTTACCTCC-3′
nfo-Probe FAM-AGTTCAAAGTGTCTGAAGCTACTCCTCCAGGA
GTCATG (THF) GTAGACAACAACTCAAACA-PO4
582R TACTTCATTGCAAAGTTTWGTGATTGATGG-3′
600R  ACTTTCAGTTGAACCCCATACTTCATTGCG-3′
620R ATCGTGGCYGATATATATTTACTTTCAGTTGAACC-
646R TCACCAAAACYTGACCGACTCCYACCATCGTGG-3′
700R  TTTGTGTTCATTGAAGTCATCGCCATCACC-3′
LC26L GCA GTA CGT TCG ATA AGA G-3′
LC26R AACCACTTGATAGTGTCCT-3′
LC2.13007F GTTCGAAAGTGTTTCTTGA-3′
LC2.14545R CATTATYTTACTAATGGTATGAC-3′ustalW multiple sequence alignment was performed with Bio-edit using sequences
of LChV2. Unﬁlled boxes represent primer regions and arrows represent the position
 actual nucleotide positions of AF531505.
also assessed using the lateral ﬂow (LF) probe and the correspond-
ing lateral-ﬂow strip end-point analysis. A total of ten primers, ﬁve
forward and ﬁve reverse primers, were initially designed and tested
in the basic RT-RPA format. The selection of the two primers and a
single internal probe in the AmplifyRP® Acceler8TM format (Agdia)
(Table 1) were based on these analyses; primer pair (448F and 600R;
Table 1) was used for formulating reaction pellets and detection
strips (AmplifyRP® Acceler8TM; Agdia) used in this study.
Initial optimization of reaction conditions for detection with
LChV2 CP-speciﬁc primers and a probe using AmplifyRP®
Acceler8TM system used puriﬁed total RNA from leaves of seven
cherry trees infected with LChV2 and one that was not. Subsequent
optimization was  performed with crude extracts of LChV2-infected
plants. Optimal primer and probe concentrations were 500 nM
and 250 nM,  respectively. All AmplifyRP® Acceler8TM reaction
components including the recombinase, polymerase, reverse trans-
criptase, primers and probe were lyophilized into Acceler8TM total
reaction pellets in 0.2 ml  PCR tubes.
Reference
This study
This study
This study
This study
This study
This study
This study
This study
3′ This study
This study
This study
Eastwell and Bernardy (2001)
Eastwell and Bernardy (2001)
Mekuria et al. (2013)
Mekuria et al. (2013)
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Fig. 3. Comparison of RNA extraction methods (crude vs. pure RNA extracts) by reverse transcription recombinase polymerase ampliﬁcation (RT-RPA) and by reverse
transcription polymerase chain reaction (RT-PCR) assays. Crude extract from leaves of a tree infected with Little cherry virus 2 (sample 101) was serially diluted with crude
extracts from leaves negative for Little cherry virus 2. Serial dilutions of pure RNA (sample 109) were done with water. The RT-PCR assay was performed with RPA primer pair
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e48  and 600 and resulting amplicons detected by capillary electrophoresis. M = QX 
ontrols (data not shown).
.5. Detection of LChV2 in sweet cherry using RT-RPA
The pellet diluents (PD1; ACC00480; Agdia) and reaction pel-
ets (Acceler8TM) formulated for this study (Agdia) were warmed
o room temperature prior to use. Then, 9 l PD1 and 1 l crude
ample extract were added to Acceler8TM pellets and mixed
mmediately by vortexing, and centrifuged with a brief pulse at
pproximately 1000 × g. Reaction tubes were incubated at 39 ◦C
or 15 min  followed by another pulse of centrifugation. The reac-
ions were transferred to 150 l 1× phosphate buffered saline
PBS) containing Tween-20 (PBS-T)(Agdia) in 2 ml  microtubes. An
mplifyRP® strip was inserted to each tube and incubated at room
emperature until the PBS-T buffer was completely absorbed by
ateral-ﬂow (approximately 10 min). All tested strips were exam-
ned separately for band development at the control line and at the
est line. Buffer, negative and positive controls were included in
ach set of reactions. Results were recorded visually and by pho-
ography.
.6. Detection of LChV2 using RT-PCR
One micro-liter RNA (puriﬁed or crude extract) was added to
reate a 25 l ﬁnal volume reaction mix  containing 1× reaction
ix  (Invitrogen), 0.6 g/l  non-acetylated bovine serum albumin,
.0 M each forward (448F) and reverse (600R) primer and 1.0 l
ne-tube RT-PCR enzyme mix  (SSIII one-tube/Platinum Taq; Invi-
rogen). The cycling parameters for the reaction mix  are as follows:
ncubation at 60 ◦C for 30 min, 94 ◦C for 2 min  followed by 40
ycles of 94 ◦C for 30 s, 50 ◦C for 45 s, 68 ◦C for 30 s and ﬁnal exten-
ion at 68 ◦C for 30 min. Amplicons were detected by the capillary
lectrophoresis (QIAxcel Fast Analysis System; Qiagen). Buffer,ize Marker FX174/HaeII (Qiagen). No products were observed in buffer or negative
negative and positive controls were included in each set of
reactions.
2.7. Comparison of RT-RPA and RT-PCR
Relative detection sensitivities of RT-RPA and RT-PCR were eval-
uated with samples prepared by two methods: crude extracts and
puriﬁed total RNA. Crude extracts from LChV2 infected leaf tissues
were diluted with crude extracts from a non-infected tree to cre-
ate a dilution series. Puriﬁed total RNA isolated from the same leaf
tissues was  prepared and quantiﬁed spectrophotometrically. Total
RNA was diluted with water to create a dilution series. All samples
were tested by RT-RPA and RT-PCR. Buffer, negative and positive
controls were included in each set of reactions to verify reaction
performance.
In addition to the leaf samples previously described, 38 bud-
wood samples were collected from orchards where LChV2 was
known to occur. RNA was puriﬁed from fresh samples and assayed
by RT-PCR. After 4 months storage at 4 ◦C, crude extracts were
prepared and tested by RT-RPA.
2.8. Detection of LChV2 in mealybugs using RT-RPA
Apple mealybug nymphs were collected from an apple orchard
and transferred to sweet cherry trees infected with LChV2 or to
Prunus avium Mazzard rootstock free from LChV2. Adult mealybugs
were collected individually in a 2 ml  centrifuge tube from LChV2
positive and negative trees and immediately ground with sterile
pestle in 10 l GEB3 buffer plus 2% Tween-20. One micro-liter of
the extract was used for each AmplifyRP® Acceler8TM or RT-PCR
reaction as described in section 2.5 and 2.6 above, respectively.
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Fig. 4. Comparison of reverse transcription recombinase polymerase ampliﬁcation (RT-RPA) and by reverse transcription polymerase chain reaction (RT-PCR) assays for
detecting Little cherry virus 2 (LChV2) from sweet cherry samples. Panel (A) test results from the RT-RPA assay performed using crude RNA extracts. Panel (B) RT-PCR assay
results  from corresponding samples performed using puriﬁed RNA extracts. Samples 17–39 are orchard samples used for the assay; sample 6 and (+) = cherry leaf sample
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.1. Effect of sample preparation on detection sensitivity
In duplicate assays with crude extracts from separate trees, the
T-RPA assay successfully detected LChV2 in a 1:100 dilution of
he crude leaf extract (Fig. 3) and RT-PCR assays yielded compa-
able sensitivity. This provides a measure of sensitivity that can
e expected during routine orchard sampling during the growing
eason. Although both methods offered similar sensitivity in their
bility to detect LChV2 in crude extracts prepared by this method,
he RT-RPA provided greater ease of analysis and cost effectiveness.
owever, when puriﬁed total RNA was used as the starting sub-
trate, RT-PCR was 100-fold more sensitive under these conditions
Fig. 3).
.2. Detection of LChV2 in cherry trees and mealybugs by RT-RPA
Initially, undiluted crude extracts from 23 orchard leaf samples
rom trees exhibiting small fruit (plus a positive and negative con-
rol) were tested with RT-RPA. Seventeen of the orchard samples
ielded positive test results for LChV2 (Fig. 4A). When RT-PCR was
erformed with puriﬁed RNA extracts from corresponding samples
nly, 13 yielded positive results (Fig. 4B). Fresh extracts were pre-
ared from leaf samples from the same trees and tested for LChV2
y both RT-RPA and RT-PCR; the results were consistent with thoseV2. M = QX DNA size Marker FX174/HaeII (Qiagen).
from the previous tests shown in Fig. 4. This suggests that the com-
bined processes of a crude extract followed by RT-RPA might be
more sensitive in terms of LChV2 detection than RNA puriﬁcation
followed by RT-PCR.
Dormant budwood was collected from 38 sweet cherry trees
from commercial orchards. RT-PCR analyses of total puriﬁed RNA
and RT-RPA analyses of crude extracts prepared from the dor-
mant budwood were compared. The results from both methods
were identical; 14 of the samples were positive for LChV2 by both
methods (data not shown), and no spurious reaction products were
detected in the negative controls or in the buffer controls. Thus,
both methods are able to detect LChV2 in dormant budwood as
well as in leaf extracts as shown above.
Previously, the potential transmission of LChV2 from infected to
healthy sweet cherry by grape mealybugs was reported (Mekuria
et al., 2013). The usefulness of RT-RPA assay to detect viruliferous
mealybugs was assessed with crude extracts prepared from indi-
vidual apple mealybugs. When individual apple mealybugs that
had fed on LChV2 infected trees for 7 days were extracted, four
out of six crude extracts yielded strong positive results and the
remaining two  extracts yielded a weak positive reaction in the RT-
RPA assay. Crude extracts prepared from three apple mealybugs
fed on LChV2-free trees all produced negative results for LChV2
by RT-RPA (Fig. 5A). When the RT-PCR assay was  performed using
the same set of the crude extracts of the apple mealybugs, the
results were consistent with the above results from RT-RPA with
T.A. Mekuria et al. / Journal of Virological Methods 205 (2014) 24–30 29
Fig. 5. Validating the RT-RPA assay with individual apple mealybugs feeding on Little cherry virus 2 (LChV2) infected cherry tree for seven days. Crude extracts were prepared
from  individual mealybugs and tested by RT-RPA (panel A) and by RT-PCR (panel B). Samples 65 to 70 = individual apple mealybugs collected separately from a single leaf
o  73 = i
t t stock
s ollect
t
f
t
3
p
(
n
(
s
L
p
L
tbtained from a sweet cherry tree infected with LChV2 (sample 75); samples 71 to
ree  negative for LChV2 (sample 74); sample 74 = a leaf sample from Mazzard roo
weet  cherry leaf sample from where individual mealybug samples 65 to 70 were c
he exception that crude extracts that gave weak positive signals
rom RT-RPA were negative in the RT-PCR assay (Fig. 5B) suggesting
hat RT-RPA offered greater sensitivity under these test conditions.
.3. Speciﬁcity of RT-RPA
The symptoms of LChV2 can be associated with distinct
athogens such as Western X phytoplasma, Little cherry virus 1
LChV1), or LChV2 (Bajet et al., 2008). It can also be related to
on-pathogenic agents such as zinc deﬁciency or winter damage
personal communications). As demonstrated in Fig. 4, six orchard
amples that exhibited small fruit development were tested for
ChV2 by RT-RPA but yielded negative results. PCR and RT-PCR was
erformed for the above three pathogens—Western X, LChV1 and
ChV2. The results indicated the presence of the Western X phy-
oplasma in the symptomatic trees, but negative for LChV1 and 2.ndividual mealybugs collected separately from a single leaf of Mazzard root stock
 tree where individual mealybug samples 71 to 73 were collected; sample 75 = a
ed; sample 76 = buffer only.
This indicated that the RT-RPA for LChV2 is speciﬁc for the LChV2
causal agent, and does not react with Western X phytoplasma.
4. Discussion
To our knowledge this is the ﬁrst report to show application of
RT-RPA technology for the detection of LChV2 from sweet cherry.
The assay was  evaluated with various types of samples including
leaves and budwood from cherry trees, mealybugs, crude and pure
nucleic acid preparations. Sequences from several LChV2 isolates
were used for designing the primers and a probe. The AmplifyRP®
Acceler8TM format for LChV2 was compared with currently used
RT-PCR assay. In this study, this RT-RPA format provided reliable,
and in a few instances, more sensitive detection (Fig. 3) relative
to a RT-PCR based assay. The failure to detect LChV2 in some
samples by RT-RPA or RT-PCR or both might be due to the virus
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oncentration at or below the detection limits in these extracts.
he time and resources required to perform the RT-RPA assay are
igniﬁcantly reduced. The short turn-around time coupled with
implicity, equivalent or better sensitivity and reduced cost when
ompared to RT-PCR makes RT-RPA assay format a more attrac-
ive and durable method, and hence great potential of applications
n both ﬁeld and laboratory tests. Since the RT-RPA primers and
robe used in this study were based on several isolates of LChV2
rom Washington State plus three reported sequences from Gen-
ank, the assay may  be applied to the detection of a wide spectrum
f LChV2 isolates globally.
The impact of LCD in many cherry growing regions of the world
s signiﬁcant (Nemeth, 1986; Vitushkina et al., 1997; Eastwell,
997; Bajet et al., 2008). The development of an RT-PCR assay for
ChV2 (Eastwell et al., 1996) facilitated virus detection at the Clean
lant Center Northwest fruit tree foundation program located at
ashington State University. However, the sensitivity of RT-PCR
or detecting LChV2 and other viruses of sweet cherry depends on
he quality of total RNA templates used (Li et al., 2008). The pres-
nce of PCR reaction inhibitors in the templates may  lead to false
egative results detrimental for routine detection and management
f LChV2 (Li et al., 2008). Hence to obtain good quality RNA for reli-
ble detection of LChV2 and other viruses by RT-PCR, a laborious,
ime-consuming and costly RNA extraction protocol is used. The
resence of an assay that is less sensitive to plant components will
resent an invaluable tool in mitigating problem related to sam-
le preparation (Li et al., 2008). In this study, the use of isothermal
mplifyRP® Acceler8TM, one of a few detection formats based on
PA (Piepenburg et al., 2006), was demonstrated to be suitable for
apid detection of LChV2 and potentially many other viruses and
irus-like agents that infect fruit trees and other plants.
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